T his editorial can be considered the preface to the ''Ten Simple Rules'' series [1] [2] [3] [4] [5] [6] [7] . The rules presented here are somewhat philosophical and behavioural rather than concrete suggestions for how to tackle a particular scientific professional activity such as writing a paper or a grant. The thoughts presented are not our own; rather, we condense and annotate some excellent and timeless suggestions made by the mathematician Richard Hamming two decades ago on how to do ''first-class research'' [8] . As far as we know, the transcript of the Bell Communications Research Colloquium Seminar provided by Dr. Kaiser [8] was never formally published, so that Dr. Hamming's thoughts are not as widely known as they deserve to be. By distilling these thoughts into something that can be thought of as ''Ten Simple Rules,'' we hope to bring these ideas to broader attention.
Hamming 
Rule 3: Age Is Important
Einstein did things very early, and all the ''quantum mechanic fellows,'' as well as most mathematicians and astrophysicists, were, as Hamming notes, ''disgustingly young'' when they did their best work. On the other hand, in the fields of music, politics, and literature, the protagonists often produce what we consider their best work late in life.
Rule 4: Brains Are Not Enough, You Also Need Courage
Great scientists have more than just brainpower. To again cite Hamming: ''Once you get your courage up and believe that you can do important things, then you can. If you think you can't, almost surely you are not going to. Great scientists will go forward under incredible circumstances; they think and continue to think.''
Rule 5: Make the Best of Your Working Conditions
To paraphrase Hamming, what most people think are the best working conditions clearly are not, because people are often most productive when working conditions are bad. One of the better times of the Cambridge Physical Laboratories was when they worked practically in shacks-they did some of the best physics ever. By turning the problem around a bit, great scientists often transform an apparent defect into an asset. ''It is a poor workman who blames his tools-the good man gets on with the job, given what he's got, and gets the best answer he can.''
Rule 6: Work Hard and Effectively
Most great scientists have tremendous drive, and most of us would be surprised how much we would know if we worked as hard as some great scientists did for many years. As Hamming says: ''Knowledge and productivity are like compound interest. Given two people with exactly the same ability, the one person who manages day in and day out to get in one more hour of thinking will be tremendously more productive over a lifetime.'' But, Hamming notes, hard work alone is not enough-it must be applied sensibly. *To whom correspondence should be addressed. E-mail: tim.erren@uni-koeln.de ahead; they doubt it enough to notice the errors and faults so they can step forward and create the new replacement theory. As Hamming says: ''When you find apparent flaws, you've got to be sensitive and keep track of those things, and keep an eye out for how they can be explained or how the theory can be changed to fit them. Those are often the great scientific contributions.''
Rule 8: Work on the Important Problems in Your Field
It is surprising but true that the average scientist spends almost all his time working on problems that he believes not to be important and not to be likely to lead to important results. 
Rule 9: Be Committed to Your Problem
Scientists who are not fully committed to their problem seldom produce first-class work. To a large extent, creativity comes out of the subconscious. If you are deeply immersed in and committed to a topic, day after day, your subconscious has nothing to do but work on your problem. Hamming says it best: ''So the way to manage yourself is that when you have a real important problem you don't let anything else get the center of your attention-you keep your thoughts on the problem. Keep your subconscious starved so it has to work on your problem, so you can sleep peacefully and get the answer in the morning, free.''
Rule 10: Leave Your Door Open
Keeping the door to your office closed makes you more productive in the short term. But ten years later, somehow you may not quite know what problems are worth working on, and all the hard work you do will be ''sort of tangential'' in importance. He (or she) who leaves the door open gets all kinds of interruptions, but he (or she) also occasionally gets clues as to what the world is and what might be important. Again, Hamming deserves to be quoted verbatim: ''There is a pretty good correlation between those who work with the doors open and those who ultimately do important things, although people who work with doors closed often work harder. Somehow they seem to work on slightly the wrong thing-not much, but enough that they miss fame. '' In our view, Rule 10 may be the key to getting the best research done because it will help you to obey Rules 1-9, and, most importantly, it will foster group creativity [9] . A discussion over lunch with your colleagues is often worth much more than a trip to the library. However, when choosing your lunchmates (and, by implication, your institution), be on your toes. As Hamming says: ''When you talk to other people, you want to get rid of those sound absorbers who are nice people but merely say 'Oh yes,' and to find those who will stimulate you right back.''
